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In the title molecular salt [systematic name: 3-(5//-dibenzo- 
[a,d]cyclohepten-5-ylidene)-Af,A L dimethyl-l-propanaminium 
2-hydroxybenzoate], C 2 oH 2 2N + -C7H503~, the benzene rings of 
the cyclobenzaprinium cation are inclined with a dihedral 
angle of 61.66 (7)°. An intramolecular O— H- ■ O hydrogen 
bond occurs within the salicylate anion, generating an S(6) 
ring. In the crystal, the cation and anion are linked by an N— 
H- ■ O interaction. 

Related literature 

For background to cyclobenzaprine, see: Commissiong et at 
(1981); Katz & Dube (1988); Cimolai (2009). For related 
structures, see: Bindya et at, (2007); Hemamalini & Fun 
(2010); Kolev et at (2009); Thanigaimani et at (2007). For 
graph-set notation, see: Bernstein et at (1995). 



b = 10.8408 (12) A 
c = 14.9724 (16) A 
a = 76.073 (2)° 
B = 77.357 (1)° 
y = 72.574 (2)° 
V = 1108.6 (2) A 3 

Data collection 

Bruker APEXII DUO CCD 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2009) 
= 0.971, r max = 0.988 

Refinement 

R[F 2 > 2a(F 2 )} = 0.048 

wR(F 2 ) = 0.134 

S = 1.04 

6461 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



Z = 2 

Mo Ka radiation 
(l = 0.08 mm~' 
T = 296 K 

0.37 x 0.21 x 0.15 mm 



22974 measured reflections 
6461 independent reflections 
4411 reflections with / > 2a(l) 
Ri„, = 0.028 



280 parameters 

H-atom parameters constrained 
Ap»ax = 0.21 e A~ 3 

AAmn = -°- 18 e A ~ 3 



D-H-A 




D-H 


H- ■ A 


D-A 


D-H-A 


N1-H1N1- 


■Ol 


0.91 


1.75 


2.6439 (16) 


167 


03-H103- 


■02 


0.99 


1.55 


2.4890 (19) 


157 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 

H-KF and CSY thank Universiti Sains Malaysia for the 
Research University Grant 1001/PFIZIK/81U60. MSS thanks 
UOM for research facilities. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB5897). 
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Experimental 

Crystal data 

C2oH 22 N + -C7H 5 03~ Triclinic, PI 

M r = 413.50 a = 7.4700 (8) A 
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Cyclobenzaprinium salicylate 

H.-K. Fun, C. S. Yeap, M. S. Siddegowda, H. S. Yathirajan and B. Narayana 
Comment 

Cyclobenzaprine is a muscle relaxant medication used to relieve skeletal muscle spasms and associated pain in acute mus- 
culoskeletal conditions. It is the most well studied drug for this application and it also has been used off-label for fibromy- 
algia treatment. Cyclobenzaprine has been considered structurally related to the first-generation tricyclic antidepressants 
(Commissiong et al., 1981; Katz & Dube, 1988; Cimolai, 2009). The crystal structures of amitriptylinium picrate (Bindya 
et ah, 2007), benzamidinium salicylate (Kolev et al, 2009), 2-amino-5-chloropyridinium salicylate (Hemamalini & Fun, 
2010) and 2-amino-4,6-dimethoxypyrimidinium salicylate (Thanigaimani et al., 2007) have been reported. We now report 

the crystal structure of the title compound, C2oH22N + .CyH503". 

The asymmetric unit of the title compound consists of one cyclobenzaprinium cation and one salicylate anion (Fig. 1). 
The hydrogen atom of the carboxylic acid COOH group is deprotonated to the Nl atom. The two fused benzene rings of 
the cation make a dihedral angle of 61.66 (7)° whereas the salicylate anion is almost planar with maximum deviation of 
0.063 (1) A for atom 01. The aminium atom adopts a pyramidal conformation. The cation and anion are interconnected by 
Nl — HINl - Ol interaction (Table 1). An intramolecular 03 — H103 - 02 hydrogen bond (Table 1) stabilize the molecular 
structure of the anion molecule generating S(6) ring motif (Bernstein et al, 1995). 

Experimental 

Cyclobenzaprine (10 g, 0.04 mol) and salicylic acid (5.6 g, 0.04 mol) were dissolved in 50 ml of dichloromethane taken 
in a 100 ml round bottomed flask. Dichloromethane was distilled off under vacuum and 50 ml of ethyl acetate was added 
and then the flask was cooled to 278-283 K. The product formed was filtered and re-crystallized from dichloromethane to 
yield colourless blocks of (I) (M.p.: 415-416 K). 

Refinement 

The O-bound and N-bound hydrogen atoms were located from difference Fourier map and refined as riding on their parent 
atom, with (7i S0 (H)= 1.2 or 1.5 J/ e q(NorO). The rest of the hydrogen atoms were positioned geomatrically [C-H = 0.93-0.97 
A] and refined using a riding model, with (7i S0 (H) = 1.2 or 1.5 £/ eq (C). 
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Figures 




Fig. 1. The molecular structure of the title compound, with 30% probability ellipsoids for 
non-H atoms. Hydrogen bonds (dashed lines) are shown. 



3-(5H-Dibenzo[a,cflcyclohepten-5-ylidene)- iV,iV-dimethyl-1 -propanaminium 2-hydroxybenzoate 



Crystal data 

C 2 0H22N + -C7H 5 O3~ 
M r = 413.50 
Triclinic, PI 
Hall symbol: -P 1 
a = 7.4700 (8) A 
b= 10.8408 (12) A 
c= 14.9724 (16) A 
a = 76.073 (2)° 
13 = 77.357 (1)° 
y = 72.574 (2)° 

V= 1108.6 (2) A 3 



-3 



Z = 2 

F(000) = 440 
D x = 1.239 MgnT 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 5425 reflections 
6 = 2.2-29.5° 

H = 0.08 mm 1 
T=296K 
Block, colourless 
0.37 x 0.21 x 0.15 mm 



Data collection 

Bruker APEXII DUO CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
r min = 0.97 l,7 max = 0.988 
22974 measured reflections 



6461 independent reflections 

44 1 1 reflections with / > 2a(I) 
R;„t = 0.028 



/» = -10-»10 

jfc = -15-»15 
/ = -21— »21 



Refinement 



Refinement on F 

Least-squares matrix: full 

R[F 2 > 2a(F 2 )] = 0.048 

wR(F 2 ) = 0.134 
S= 1.04 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 



w = \l[o 2 (F 0 2 ) + (0.05 73P) 2 - 



0.1 47P] 
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6461 reflections 
280 parameters 
0 restraints 



where P = (F 0 2 + 2F c 2 )/3 
(A/o) max < 0.001 

Ap max = 0.21 eA~ 3 

Ap mi „ = -0.18eA" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > a(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 
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Atomic displacement parameters (A 2 ) 
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Ni — C19 


1.4775 (18) 


C14 — C15 


1.4904 (16) 


Nl — C20 


1.4855 (19) 
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C13— C14 


1.3887 (19) 


C25— C26 


1.3984 (17) 
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